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[mm*] mmm 
ntry bmmmnx&^x, 

mmm i <o mm a >#y* - xRzfmmm 2<Dmm^ >f7i-^, mm 
mz, ji>rv b&jjm&z&m^, ^ammzm-zz, mumio>mmjy*? 
^-x%.z$mmm2<Dmm4y$~7*-xiz, mmtuxA^j v^izm^&a 

Btfgam i omnj is*?*-* umiv u*a*4 vm&mw y? ©^s 
it, mm^zcDmm^y^y^-^umm^u^A^^ v^t<Dm<Dvy^<Dm 

l XttSM^S 2 ©^rti^lciB^©/^ * h aiftlg fi T & o T , 

mmxTitzL-^it, m-mmiz&^x, mm^KDrnm^y 

I»#«4]. 

■-«f*«i xi3.m&T%2 (Dnnrnzmmnrttr y bmmmmx^>-ox, 
ffimxT*?=L-^iz, m—mmzte^x, mm%iie>mmjy*7 
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m-t&nTv hmJim&mtmxmiKDit},*, mmmi<?>mm>(y#y*-y>ii 
MmtuxAxj vm<Dm<DV>?<Dmmi£., mmf^2(Dmm^y^y^-^ 

a 

m&mixtem&m2<Dfttifrizmm(Drt>ry bmmmw.x&'ox, 

mm^>*y *-y£wm9uy.A7.4 y^£(Dm<DV>7&.£^is^rt>ry h 
m&mmnrstzmiat, ffimmzommjyzy^-xiz, m*x% mmm2<D 
mm>(y&y*-y£Mm*u7ssix4yi : -£.<Dm<DV y^mnm^^^v v 

ktv bmmgknx&^x, 
mmomKomffi^yzy*-*}!, 

mmmmv m 1 © bisk > ? y x - x £ tfria^con 2 ©ia«g-f > * 7 ^ - * 
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mm&wwm 1 ©isim > * x -x&tfiSiB^£fc©sg 2 ©0^ 

mmmmom 2 ©m^ > # 7 ^ - x ©#m^-r > # 7 * - x «, in ©©a 

*&c<fcy, ferae* ax ax>t vm&m&ti, 

wm*tr*?x.-^iz, % 1 ©Enss-r y *-7*-x<DAj3m& 1 *@©8§ 1 ©ma 
>c y % 7 a: - 7 © & ;&« x a 1 ffl © ta sb m 2 © is m <i > # ^ ai - ^ © m ± m t m 
m^ti, m 2 ©®*4k > $7 3i-7(OK±m\>tWL±nm(om 1 <Dmm^y*7x. 

- 7. © ffi^jMX l*H@©£l 2 © > # 7 m - X © m±{RI £ &ft 2 *v -5 <fc 5 £ 

VU7.rt7.4v** , mm-*Z>rt>TV h*t#^g„ 
8 ICiH*© A/r ^ h jt#^gT- & o T , 

icBtrfa*nxAx>f y^tc^ft-s^m^ffor-rsft^:©/^^/ h^:©n^©m© 
h©^aj5r^2©iu^>f y?7 3L-7.Km-%-t2>wy hmmmUo 

[»#3gio] 

8 X&m&m 9 ©fa*l;frlCf2«© A^r >y MfifT'feo T, 

mmmmom i ©ma-r > # 7 - 7 v>&mmj y # 7 ac - 7 © A#«ttf m 
21 2 (Dmm^f y $7 <D&mm-( y*7x. - x© Attmjkxf&tim it, 
[»#3f 11] 

mm&m<Dmi<Dmm>(y*7 jc-7<D&mm'(y $7 31-7 xfiwit, mm 
i*©u n©^iF7>f k&#u 
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t«iH : ^iitom2 (Dmrn^f y& ? iL-TsO&mmj y* y^-xmjjwi*, mm 

lf#S12] 

^©sg 1 <D®m^ y * -7 x - 7s n , 

zn^etitf, mm$£i<DmMjy*7*-*<Dnm<D&m*n-o>&%c<z>^2<n 
mmmm&n 1 v>mm-( y&y*- 7. n mmmmom 2 cvmm^ y*?^-* 

^*>fy^<z>iB»«:fT3 jasBWic, fffSB«ffi:©^i©iii«s-r>^73i 

mmmm<Dmi<Dmm^y*7*~x<D&mm'(y#7^-x&, mmvov 
yv&m^mm7U7A7.j v^tmm-zn, 

mmmm<D%z2<DmM4y*7*-x<D&mm'(yz'7^--*te, m&nxv 
(Dvyzmm^tfcmtuxrtxjvrzmmzti, 

mm*>rp3--^&, mi<Dmmjy*7*-*<Dx±mitim<D , m'Lv>mm 
^yzy^~y.(Dmi3mx\%im<Dmm^2(Dmu^yz7^~^(D\^±mt.m 
mzn, m2<DmMjy*7*-*<DAjjfflitm*nm<Dmie>mm4y#7x. 
- 7. (d taxmx mm<z>& 2 <d mm^f y & -7 * - 7. <d m^w t. mm z n s <t e> ic 
* n x 7, -i v * & mm -t z> * t v v if^t. 

[if *m 13] 
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[0 0 0 1] 

Internet Protocol (IP) & g<D *SM&rt J T v 
[0 0 0 2] 

[0 0 0 3] 

&fflV**/t^ry hX>f v^^Wa* 1 *" LTJ£, "The Tiny Tera: A Packet 
Switch Core", Nick McKeown, Martin Izzard, Adisak Hekkittikul, William 
Ellersick, and Mark Horowitz, IEEE MICRO, January/February 1997 (J^T r 
JCffill t^t> 0 ) til«t57,>f'yftt, $E&0 2 

^7 0 6©M^tcli, n{@<Z»K- h#- K7 0 ltfflgtt&tt, ;K-bA-K7 0 
irtiC, A*^7T 7 0 3^gggStl^> 0 A7^1S^7 o o^e>A±^ti7^«r 
**/t^ry hJiHJBA^y b #&lc##J£;n£ 0 AA/t«y77 7 0 3 

:*4r5?A-y >?*£*T&o£^lc, h#- K7 o l J; y mTJStiT, *n 
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gljGD3r.a — 7ty "7 7 (Virtual Output Queue (VOQ) ) 

7 7^5>©^*ffiL/S:nrigi:i"'5z:i:"e, Head Of Line Bloc 
king (HOL) lZ£Z>XJl-7y h©<£T£l©lf:UT V^ e ^D^A7>fy 
f 7 0 6tt, t;i/7 0 4 &, fl*.tfttftt^y hffi(C^7>f^lT, >f 

[0 0 0 4] 

a«iS«©iM#*«« , S:H3JCaK"r. 03fc£^Ttt, ^ox;U>f7f 75 
Ott, 2. 4 G b p s M©tt»©A*3K-h taaofflM- h St UTfe »J 
, Affi^JJK- hitn X ntf>X>f y^>^feff^. ^n^/U>f 7 5 OfcHI 
7 2. 4GbpsF7^ (SUM) 73 

Oil, 2. 4Gbpsl/J/-A (gfgp) 7 3 1 £ £ Uftbtl*. #«tCfcV*T 
«, 2. 4Gbps@i>f>'^7x-^7 2 10^e)f, &g8t©<BStl@ 

»t$S 0 ®3 ICfcVMTfcfc, Ei!>f>^7z-X7 2 2t*li6 0 0MbpsX4 
tK-K »>:5!7i-7x7 2 3ttil50MbpsX16^-K H»>f > 
^7x-7s7 2 4T*tt^^f h>T-if (lGbps) X 2iK- h&J&mLT^ 

&$I£^ltv^ 0 z:©£e>ic, <s^ta0ico^rttio©m^>r>^ 71-^ 

L&^£e>fc«J&£Ifc<5o 

[0 0 0 5] 
[3&W##&L<fcofc-r*f|ljB] 
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[0 0 0 6] 

04 IC, ^^7fi^0-«^3tt„ ^DX/U>fyf 8 5 0li, 4 0Gbp 

nXn0X^f>yf>^l?o. ^D^/U>f>yf 8 5 0 iH3||>f >^7i-^i: 

4 0 G b p s K^-f A (sIfggB) 830 il, 4 0 G b p s 1/ 
(&mm 8 3 11C J: Vfit>ft2> 0 #tC, ItlOOGbp sfr£>ffcTb p 
s f77CD^iX>f y^lC^Tl*, V U 7^)^7.4 V % 5 o £nn&g>f 

& 0 ms unm^x-fsx, 4 oGb P smm^y^y^-^s 2 i©^^e>-r 

>«i:ltlj:4 0Gbpst^S^ 2. 4 G b p s m$I 1 6«> 

y*?ai-*<Dmgkffim<Dm&±, ^mm^cx^mn^v, 2. 4Gb P 
smss* (823) ^, ^is\fiv y^-vwn* 8* (8 2 4) victims 

ol&^mMJ y &7 cn-xtco^TH:, ^ n^/u>f>);f 8 5 0 £<Dmma>fr#> 

IC, 4 0Gbps^CDK7>f;t8 3 0, l/*/-/t8 3 1, b < »}fe-f > # n * 
[0 0 0 7] 

©<g&Mi>f yai-xtm&mm-fyzy^-xtfm&isr^MT*, 
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m*$-~mmizMmvr^te^fc#>, i&i&mmj > # 7 n-m^mm-i y*7 
$zmmxmt£^ u zruv*y>f n st««»4t5. 

[0 0 0 8] 

#$§*$!©— #0ig>f >^^x-xii^n^Ax>r v^m&oim^- 
mv-mmwiz&^xi,*, {&&mm4y*7**-xm£, ^nx/u^yft® 

nfem9cm±iizmm-t2>rt>ry bzmm-rzo mmmm^ y*7*-xiz-D^x 

[0 0 0 9] 

;trtffl# 1 fs©{raiin8§K > * 7 ol -x®<D$ l jjmxi* 1 ic^iilg-f y * 7 ^ 

-*»©ffl;frfl[*:&tt$*i, ff&ElttK >#-7ai--xg|5©A;*jfl!l#ft;*:n{@©3| 

1 ©ta^-f >^7x-^©m*fi!fx«n©^2(Z)iii^-f >^^x-^<z)mij{w 



ffilE# 2001-3092562 



#2001—1842 2 7 



[0 0 10] 
[0 0 1 1] 

it, nxn®3el^ei^nx;u>f7f io, ? n^;U>f 1 o izmmz 

tlZ>mffii4 >9-7jl-X 2 0-1-20-n, 33 <fctf X>T ^"n.-^ 4 O^S^i" 

5„ ^n^u^f-yf io, mWiJ >^7i-^2 o, &tfx>rs;rL-^ 

4 o », 5 o ict uui/u 5 i ^ster, ®mm%., mmmm&m, u 

[0 0 12] 

m%&j>$-7*-*2 oiz^>\^Tmm~?z>o mm^yz^^-xz o<dk±u 

tt, AJlMMffiZl, VOQ (Virtual Output Queue) 2 
3, gj:l)fVOQ|I»g|i2 2^tS 0 Hf^-f !7;n-X 2 0 (Dm^Mit, V 
IQ (Virtual Input Queue) 33, VI Qffl'fflffl 31, 
J:tfffi#*&3i8lS3 2 5:^t5 0 
[0 0 13] 

suit AMii2 1©— mmm&^-t. k>tv vr-^\tx±muA o 

^MCT^gJCA^J^tiSi:, % • (O/E) 2 1-llCT, fl 

^#-8-iC^$tlSo PHY21-2 1CT SONET (synchro 

nous optical network) :7 U — if(D^)M \s4 ^%kMi$ 
fttet>tiZ> 0 IkK, L 2&MB2 1 - 3 IZTrttrv h©»m, x^-^:r-/*& 
if©l^-f-Y2^S|^fT^t)tl<5 0 ^tf>^, ^3i>^>2 1 -4 tCT, %ftIP 

^fctiSo ^ratt, ju^ict*, &im^>v>2 i-4izmmtsntci,3T 

ABLE2 1- 55:^t5 0 L3TABLE2 l-5fCii, fi!)^IP7K 
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[0 0 14] 

gTt'H *nx/t^>f y^lC*fLT, 4 0 Gb p s lmmztiLm-t&mffi^ 
>#:7a:-X;*j- F (Affi*4 OGbps : J£AT4 OGbps EIi^>f >#:7x- 
XfcP^t) 2*fe£, 1 0Gb p s X 2 [HIM (Affi#2 OGbps : &>T 2 0Gb 
P sM>f># 7i-^il^) 5:JR^i-^[lI^-r>^ 7i-X2tJc^il^EbT 

©HI^>r>^73i-XlC*fbTAffi^JK- h<Z>g^£4?V\ A7J4 Xffi7j4©x 

-fcftffiilLTfcy, 4 0Gbps@^!>f>^7x-Xi:, 20GbpsII>f 

y z -y - ^ © e> %mmv% z>m& t -t & „ 

[0 0 15] 

y^l 0lCg^£*l§ISi&§K >^7i-^2 0-1-20-4, IS&TlT.'TV^ 
-74 0t^ffS„ 4 0GbpsXl>}f-M:JK§t5IiI»-f 

>^7i-^20-l, 20-3, 10GbpsX2df-M:JR|?t§ 
0i>f>^7x-X2O-2, 2 0-4#$g«£*lT^£ o ®f&§U ^x-X 
2 0-1, 2 0-3(Z)A7^iR!llC«2 OGOMK^-fAl 5*^^^4x2^1*0 
fg*£*lT;JSU, »>^7i-7>2 0- 1, 2 0 - 3©ffi^J«!llCl±2 0 G© 
^«F^>f A 1 6^^4^^tl2•ro^«$tlTV^So »>;5!7x- 
X2 0-2, 2 0 -4 CDA7Jfl!llC«2 0G(Di£fg F^-f A 1 5mfni«» 
«3*lTfcy, H«>f>!5f 7i-7x2 0-2 ) 2 0 -4 <Z>m7J$JlC&2 0 G©^ 
#F^>fm 6#-£*l-£*l H@*g«3*lTV^ 0 *7c, ^DX7U>f >y5^1 0 IC 
O^T^Eli&§K >#:7:r.-XXny MC*fLT, 2l0tfK7>f;U 6 

K5>f;u5tf*nfn, xu? bcD&mwtmmwtmffiztiT^z. 

h^J^J 2o©4MAffi7J#- h HII8^>!5!7x-7s2 0-ncffiS 
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-t &A7J#- MilPH, IP12, ffiTJiJf- MiOP 11, OP 1 2) 
0 0 4 0Gbps@|8-f>^7i-720-l, 20-3t^n^/U^7f 1 
0tt2*O2 0Gbps'J>i'T'iiStlTfcy ) 20Gbps»> 
#:7:n-;*2 0-2, 2 0-4 i:^D7;U>f 7f 1 O&1;£0)2 OGbps'J 

^T<3DtlI^-r>^7ai-X2 0-1-2 0-4 h m7J5^ft#£lRife L 

-72 o-i — 2 o-4ic/\°>7-y h<^jiaifF^r5:m-ro 

[0 0 16] 

m^-r>^7rc-x^©^K#s:^-rsfe«)<z)x>5r^^-^4 o<D-mm 

[0 0 17] 

01 -£te0^34iTv%fcv^, £-®iS§K :7x-7©A;frflm, S2t'^L 
^i:e»lC, ATJ&SS 2 1 , VOQUM2 2, &tfV O Q 2 3 *m btfe *J , 
-eOffiTJWtt, VIQfflHaS3 1, m7J*M3P3 2, &tfVIQ3 3£^fbTVN 

[0 0 18] 

&m~7*-^v MCO^T05lCj*i\ VOQfW«f«P2 2tt, ^*r#*r»2 2 
1, /t^*7T < taaP2 2 2, &tramg:fcfmtt2 2 3 fc&^i-S. 'syfj»«f 

gp2 2lT*te, A#3*ifcW* #£8MfrUT, :nt:^y77fll 

2 2 2icii^ii-So A^7T*«f9s-ett^"y f**ffiP2 2 1 j^&SW«to fctit* 



1 1 
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*f/S) lC^>f b-TS <ke>lCWA (Write Address) &VOQ23 1C 
^tS. 7t^>'TlfSa52 2 2T*»VOQ2 3(D/A°^y 

mH^^SP2 2 3lCji^JbT, ?imil^S:X^r^rL-^4 OlC^m-TSo X>r 
^3.-^4 0li#Bi^f>^7i-^a>)/ hiZ#LT2o©Mmil#4 0 1, 
4 0 2£^fr6rfgfc*iJ&hLT&£= j£ffi^#4 0 1, 4 0 2^tl^tllCtt, 
B«*«»^yb (V) 4 11, 4 1 2 tftf^StlTfcy, #tf-/ Mc <fc *JH# 
®^/»&£¥!l5£-3"£o JMfcttKttHl 6lC^J:3lC4 OGbp s@i>f> 

>^oi-xicovNTtt, am**** if* n (v) 4ii, 41 2.<Dw%*mn 

( "1" ) ICb, 2 OG b p stmH-f >^ 7ai-^lCoV>Tli, 01 71C 

avr^e^c, mmm^^s^v h (v> 4 1 1, 4 1 2©##©# (*«-e«4 

1 1) £^&f ( "1" ) izWL^hX^5< 0 o£ y, X>5r^a--94 Ott, 4 OG 
b p s©^^f>^7ai-^^e>li^aiil*$:2o^W5t-5 3il^*e^^c fcfc, 
4 0Gb p s mU^y*7^-X<Dmiiim&ftl&UX*iZ, VOQ2 3p^T^ffiof 

i 

^tBi^4oi, 4 0 2CDM*fc "i" (*MT'iim*# i) , mm 

, jHmH^4 0 iconic B l" zm^-tZ (*MtiitBA#4) o El©Micfe 
^Tte, ^.^r^rL-^4 oii^nx/txw ry5^4 0©$j3l;tf- Mc^fjSUfcft* 

, ^nx/IX-f y*- 1 0©MtS 6M©Ami7^°- hf^-ex^r^-y 
f?v>, »«M«&»5£*r*. iiSTOfet5tX^ri;a-74 0H; ) 3£ffifF 
oT$:#tlI^-f >^^3i-X 2 0©VOQOTg[i2 2{C*fL,Tjg^-r^ 0 7.>tV=l 
-^4 0{i#HI^>^7x-^^D>y hlC^fbT 2 0©i^mfi : «r5 0 1, 5 0 

2&mm-*jm&m&£LT$>z>o mmm-°!5o i, 5 0 2*n?tnziz, mmm- 
-°sm%j¥ v h (v) 511, 5 1 2##-£$*irfcy, hiz&vmmm*s 
<Dm%}/mm*w&-tz> 0 Mi^mi^tmi 8ic^-r^e»c4 oGb P 

#:7cn-;UCOV^tt, jtffifF"6r^^^^ h (V) 5 11, 5 120MM 

CJU 2 o G b p s ®0^f y #y jc — xicov\T&£, 01 9 {cat-r J:-?ic 
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mmwt»!m%j¥y h (V) 5 1 1, 5 1 2©##<z># (#MT*ii5 1 1) 

izmfeVTi3< e osm;, ^^-74oii, 4 0 Gb P smm^y*? 
xizttLTizmmm~*fzm*2^ (mmwt^s 0 1, 5 0 2<z>^*i^*no-ro 

) 3!#U 2 0Gb p sEI^^^^^i-XlcMbTtt^mffBr^ 
"TSZLiUtfT^So VOQSff^§P2 2f%©^^^r^SSP2 2 2^CfcV^T^i, 1 
ofcL<te2otf>^mtriO'&^ttI&££:, r*UC*f/SL£VOQ 2 3^e> 1 o=fo 
L/<«2oCD^^ry h©M#ffib;W&;b*l£ £3 ICR A (Read Addr 
ess) ^VOQ2 3[CiaJtS. 
[0 0 19] 

&>±<Dffimzl3^T , 2 0Gbps®^>i(7x-^t ) 40Gbps®Jg 
^V^?!-^^^^^, (1) lO04OGbpsHIi>f>^7i 
-^^©4 0 Gb p sEHfelK y*yzi-Xliijjlzmm (2) 2O02 0 
Gb p s@il>f>^7i-XAA^lO04 0Gb p sM>f >^7i-7xffiA 
iC^fs (3) 1O04 0Gb p sE^>^7i-XAM2o02 0Gb p s 
ENS>f > # :7 1 ftjJizmM, 03o ©MlCo V^TffilCfi^-r & o 
[0 0 2 0] 

**r, 4 0Gb p s mm^y*? i-^2 0-ltf)A7J#4 0Gb p s0||>f 
>^7i-^ 2 0-3©m7JlC^^$*lS^©tlI^-r>^^ai-^2 0-1© 

, m7jMia^>r>^7 3i-x2o-3icMLT(Dm*ff'5rs:2M^^si:, v 

OQi||2 2«VOQ 2 3 ICRA& 2o#^T, E!$g-f > # 7 m-* 2 0-3 
t:ffiStS^a-A^772 3 3^f,;^'yhl:2o (A 1 , A2) 
■Y;i/lC^»ffi-to HS^lCttmTJia^^^^^a:-^. 2 0 - 1~2 0~4{C^*l 
^tl^jSLfc^-Ay^T 2 3 1 ~2 3 4 #»£>3f:x — /ty 7 t 2 3 3$:tl/^ 

#23 oizxm%H,T/Vry h*m&m-tz\*iizffim-tz 0 M§Jifc2o0 

(Al, A2) teftM® (DMX) 1 5 0lCTBm#lli£*lT, ^*l^ 
*l2 0GK5>fA (20G-DRV) 15 SritDT^ n^/U>f y ^©MlS^S 
ATJJtf- h I P 1 1 , I P 1 ZlzMhxm^^n^o ZLti?)2o©;^7h (A 
1, A 2) tt^n7;U-f«yf 1 0 ICTMMOffiTJTft- h O P 3 1, OP32S: 
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2 o - 3 ffi;dU(Z>ifr#lcov^S7 Izmir. 2^©;^>y b (ai, A 2) », 

-etl-6412 0 G (20G-DRV) 16 ZmVTmffiJ > & 7 ai-X 2 

0- 3lCA7J£*l£o ^<Z)^, #S3P (MUX) 1 6 OlCTB#fm#M£*l, VI 

a-^77 8 8.1) iC&gftStlSJ^lC, V I QfHOTP 3 3 JC J: »J *x£ 
. V I Q 3 STS5x0>T$j&kWrv hJCffi#fi£Te>*vfcffc, M*ffi#ffl3*i 
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